Structure determination of the glycosomal triosephosphate isomerase from Trypanosoma brucei brucei at 2.4 A resolution.
The three-dimensional crystal structure of the enzyme triosephosphate isomerase from the unicellular tropical blood parasite Trypanosoma brucei brucei has been determined at 2.4 A resolution. This triosephosphate isomerase is sequestered in the glycosome, a unique trypanosomal microbody of vital importance for the energy-generating machinery of the trypanosome. The crystals contain one dimer per asymmetric unit. The structure could be solved by the method of molecular replacement, using the refined co-ordinates of chicken triosephosphate isomerase as a search model. The positions and individual isotropic temperature factors of the 3792 atoms of the complete dimer have been refined by the Hendrickson & Konnert restrained refinement procedure. While tight restraints have been maintained on the bonded distances, the R-factor has dropped to 23.2% for 12317 reflections between 6 A and 2.4 A. A total of 0.6 mg of enzyme was used for establishing the correct crystallization conditions and solving the three-dimensional structure. Although the sequences of trypanosomal and chicken triosephosphate isomerase are identical at only 52% of the 247 common positions, the overall folds are very similar. The architecture of the active sites is virtually the same with 85% of the side-chains being identical. On the other hand, the residues involved in the dimer contacts are the same at only 55% of the positions. Nevertheless, the position of the local 2-fold axis in the chicken and glycosomal dimers is similar. A remarkable feature of glycosomal triosephosphate isomerase is its high overall positive charge. This extra charge is concentrated in four clusters of positively charged side-chains on the surface of the dimer, quite far away from the active site. These clusters may be involved in the mechanism of import of this triosephosphate isomerase into the glycosome.